












%  &' (

 )
" * +,- .

 /

























 	 	  	 





 %" ! # &' 	  	 
 	 	 
 












( ""  #$  	 
	  	 
 	 )  " 	  	 	"	*
(  ! 	 	  
	 
)  	  
" ! '	 	$ )"  "	! )	
  ' * ( 	
" ""		"  !  	 "  **

 ! 	   	 
 "	 	 ! " )	 	  ! 	 

	 	 "	   	 	 
 	 !* ( ""  	 '	 ! 	
! 
"   	""	! ** !"	  '"	 	 	  	

""	 	 	 ( + !, - )	 '"	 	 	  
"$*   	  


 	 " ! 	  	 
 
	.
"		 "" "	* & !!	 	  !!

 	 ""  		
	" !!   
' * ( 	 	  "!
	 ! 	 ! " 
* )  





 ""  	  
" =






	/ 	 .# ""	 "! 012 	13$ 	 
!.#
4.5$ 	 	 ) # ! 	 "".	" '"	 617 ( 2 . 4$ 8 2 8* 2$$
( .#   3"	 	 
 	 "
  








 # '	 <	  ! 	 	 
 	  *   	 
	 

	  ! 	 !! ** 
 !" 	$ " 

"	 	 #* ( ."! 	

	
  " 
 	 "  	! 	 	 	 #  "	 !
! 	 ! 	 .	
 "" 94:* !  "!!  	 	 '"	 
 	 )
2" 	   "
3 "
" ! " 	
 	  "!!  	 "	3	*
( 	  	 
 
 	 	 ) 	 	 	 		  # !
"	* 	







 >  

( " 
! )" !" 	  
"" !  	"	 
 	
#1+ 	"	   "	 !




	= # $ 94:* &	 "	 





	 	 ! * (
""		  !!  	  ! 	  ""	 8 ; 8* ;$$* & 	 "
!! 
 	 '	 "  ""








" "	"	 	"* (  " 




 ! 	 

	 "" !"	 


 	"*$  !  !"!  #	 9>:*
  	  !   
 	
 	 "  	 !









"		 %?8$ 		 @	, 	, ""	 	"*
" 	  
	 		 
 !! 	 	   	  		!  .	!
	"< 
" !!  
" 	"< '	 !!  '	.	! 	"< 	"*
94: 
	     	       	 	 		 

 	 




#	 	 			 	 





 > ?@A  

  ?)A >
A 
 !! 
  # '	 ="!=$  	 
	 
<	 !! )	 	 	
"" " 95:* A"	1"" 		" ! 
 	 # ) 	  % 		 .!
) 

" "		$  	 
	 "

 * % 
	   	 &   
	 





 	 "! '	   " 	"< 97:* & 
 	 	 '	 
"	 
	!   
		 '
''"  	
#  	  9B:* ( 





	$* & C 
	 
 	 +1+   ! 








"	! '	 ! 	 "! 




	( !  !* ( "	 
 ) 		 	"	 




''" 96:* ( 	"	 " "
  #

	1'	 ! "  "
! )	 1	 
 
 	 		 
"		$* &
 	
 	"<  ""
 	  
 	
 	( )*%" ! 
"!! 9D:* (  "!  C ="	 
	=* ( 
 		 	 
"

	  1" 	 	 '	 	 
 
- 	 "! +1# '	* ? (  ! 
	 
"	 		 3	  
".	 )" "  ! 	 		" 	 <! 
"  	
	.3	 	.
	"$  95:* 8 	 		
	 ! 	  
-	 
 	 '	
  " *
"" ! % 




 	 +1# 
 
$  "!  
"" 	
.		"$  	
 		 "!$* ( "" "	   	





 	 #   !"	* 
  	  		! !!	  






 	 	"< ! 
"	 ! 	 3$ !
		" 	"< 95: 96:* %     	   
 ! 	 
"
C	 	 * E"			 
 	 ""  
"	/ 

	 		 F #  ( 	 ! ?"
# ;005G>/";0
;	
 	 		   
 	 "		* +),  	
 	" 920:
! )*% 	
 	(" 9D:  "
3 		
	 
 )"  	 +1+  
) 	"	* (   ! 	 	 
"1
	 ! 
 	 	 	 	

  	 '	 
	  )* & !!	 	 "	 !! "* 	 
  "" !"$
"".!	 !!  "
3 
" ! ** 
	 "$  ""
!"	* - 	  %"   "
3 .	! 	 	!	
)"  !  ?	 A
" 922:* (  
 		 	" 	 	 	
  





  C 
!" 	.
.)* ) #(  
"	  )	" 		
	 	"< )"  	  	! 

 	 		" 
	$* 8
+1# !! #(  	" 







 	 "    3	 











 	 "	  
  +1# !!   ! 
 	  
-! 	 ! 
"!! )	  	.! 
!" ! 	 	 
 	  
"	
"  
 	 	 
 	  	 "  .	
 
 ! 92;:*





A "	 ! 
 "" !! 
 	 +1#  ""
!   	 		  	
.	 	 #	* (  	
 
 	 	  	 	 ;> $   		" !"

 	 "		 	 ."! H. 
 	 "!  
	 924: 92>:* % /'




 	 	"   	   
  	 92>:* (   		" "* I		 !<	  	
	 )   .	
 	 "" 925:*
#
 		" 	"< ** 
	$ "	  









       	

 
 	  
	" 	$ (  
 













 	 " 

"	 
 	 !  	 

"	
	 ! !1 
  	  "!!  

 A## 	 
! (C?# !"$*
2 







"		 !  '"	 	 	 	 ** ; J 3" )		 !$ 8 4 8* 4$$ 95:
926:* 
	 	 	     	 	  	 	 		 
   
	  	  	   
 	 
	 		
 		   
 927: 92B: 92D: 9;0: 9;2:*
A!!	 
 ** 	 	"<$ "  



















 	 +1# "   !	$ "<!  		
	"*  "	"	
" ** 
"	$ <  " 	 
 




















	" 		  * ( 
) "	 ) 	 	 !
  		
	
		 	 "	   !	*
C	 	 * E"			 
 	 ""  
"	/ 







   	 
  <! )   !	"	 




 	 		 
 	 +1# 










	  		  
	   "




3 	   ! 	$
  
    




	 		 	"	  "!  
 (  E&$ ! " 3
	 C F  C%
##C% 3
	$* 8 !	 








    !   	 	 
 	"
  





 	   51 " 9;4: 9;>: !  	  $  	 
 
* &	
"!  ) 		  
	 )	 <	 3 $ ! 

"	  	
)	 <	   	-	 ! 
) "	" $  	 	 		
	
  	 
	 !"	 ""		" 
 
	 ""	 9;5: 922:* 8
  		 
	
 	
 "! "" =)= 
"
 ** .! " 8 > 8* >$$$
	 5 . 25 J  .	
 "
	 9;6: 9;7: 9;B: 9;D:*
( 
!" 		
	 !  ""
!  	 "	   .
	 	"<
#( %?8 ? ($ 
)!   		 ""	 
 "" ! 95:* ( ! "!

 	 












  !1 !	$ 
 ! K " 






	 	 ! 	 !
"	 "	 
  ="!=* (   3"	* & "

   
 	 ""  	 " 	
 
 	 	 " ! 
!

" " "		 ! 
	 940:*







"	 	 !" 
 !


















 	 +1# 




		 	  
	  
"	 	""	! =" 
"
=$* &	 !  


	!  	 		 	 		 3	 	  





 ! 	 
 	 
	 






( )  "  

 	 ! 	 !" 
	




"	 	  	  	!  





	! !   "
3  )	 
	
! 		








C	 	 * E"			 
 	 ""  
"	/ 

	 		 F #  ( 	 ! ?"
# ;005G>/";0
>( " !  ) 
 	 ! "" 
	
 )" -  +1# !!*
6 		 	!  ) 






























"	  #$ 946: 947:*
References
1. Neuhuber WL. Besonderheiten der Innervation des Kopf-Hals-Bereichs. Orthopäde 1998; 27:
794-801
2. Wolff HD (Hrsg). Die Sonderstellung des Kopfgelenkbereichs. Berlin, Heidelberg, New York,
London, Paris, Tokyo: Springer 1988
3. Wolff H-D. Neurophysiologische Aspekte des Bewegungssystems. Berlin, Heidelberg, New
York, Barcelona, Budapest, Hong Kong, London, Mailand, Paris, Santa Clara, Singapur,
Tokyo: Springer, 1996
4. Sherrington C. The integrative action of the nervous system. Yale Univ Press, New Haven,
1947.
5. Ernst A, Meyer-Holz J, Weller E. Manuelle Medizin an der HWS. Stuttgart: Thieme 1998
6. Lewit K. Manuelle Medizin. Leipzig, Berlin, Heidelberg: Johann Ambrosius Barth 1992
7. Schneider W. Dvorák J, Dvorák V, Tritschler T. Manuelle Medizin. Stuttgart, New York: Georg
Thieme, 1986
8. Eder M, Tilscher H. Chirotherapie. Stuttgart: Hippokrates, 1995
9. Chaitow, L. Modern neuromuscular techniques. Churchill Livingstone London 1996
10. Adler SA, Beckers D, Buck M. PNF. Berlin Heidelberg N. York: Springer, 1993
11. Foreman SM, Croft AC. Whiplash Injuries. Baltimore: Williams & Wilkins, 1995
12. Kisner C, Colby LA. Therapeutic Execise. Foundations and Techniques. Philadelphia: F.A.
Davis Company, 1996
13. Curatolo M, Petersen-Felix S, Arendt-Nielsen L, Giani C, Zbinden AM, Radanov BP. Central
hypersensivity in chronic pain after whiplash injury. The Clinical Journal of Pain 2001;
17:306-315
14. Banic B, Petersen-Felix S, Andersen OK, Radanov BP, Villiger PM, Arendt-Nielsen L, Curatolo
M. Evidence for spinal cord hypersensitivity in chronic pain after whiplash injury and in
fibromyalgia. Pain 2004; 107:7-15
15. Feng FL, Schofferman J. Chronic neck pain and cervicogenic headache. Curr Treat Options
Neurol 2003; 5:493-498
16. Tilscher H, Eder M. Infiltrationstherapie. Stuttgart: Hippokrates, 1991
17. Olivegren H, Jerkvall N, Hagström Y, Carlsson J. The long-term prognosis of
whiplash-associated disorders (WAD). Eur Spine J 1999;8:366-370
18. Suissa S, Harder S, Veilleux M. The relation between initial symptoms and signs and the
prognosis of whiplash. Eur Spine J 2001; 10: 44-49
19. Kasch H, Stengaard-Petersen K, Arendt-Nielsen L, Jensen TS. Headache, neck pain, and
neck mobility after acute whiplash injury. Spine 2001; 26:1246-1251
20. Sullivan MJ, Hall E, Bartolacci R, Sullivan ME, Adams H. Perceived cognitive deficits,
emotional distress and disability following whiplash injury. Pain Res Manag 2002; 7:120-126
21. Freeman MD, Croft AC, Rossignol AM. Whiplash associated disorders: Redefining whiplash
and its management by the Quebec Task Force. Spine 1998; 23:1043-1049
22. Levine A. Spine Trauma. Philadelphia: Saunders, 1998
23. NIH Consensus Statement on rehabilitation of persons with traumatic brain injury. JAMA 1999;
282:974-983
24. Patel RV, DeLong W JR, Vresilovic EJ. Evaluation and treatment of spinal injuries in the
patient with polytrauma. Clin Orthop. 2004; 422: 43-54
25. Sonderlund A, Lindberg P. Whiplash-associated disorders - predicting disability from a
process-oriented perspective of coping. Clin Rehabil 2003; 17:101-107
26. Spitzer WO, Skovron ML, Salmi LR et al. Scientific monograph of the Quebec Task Force on
whiplash-associated disorders: redefining whiplash and its management. Spine 1995; 20
(Suppl 8): S1-S73
27. Carette S. Whiplash injury and the chronic neck pain. N Engl J Med 1994; 330:1083-1084
C	 	 * E"			 
 	 ""  
"	/ 

	 		 F #  ( 	 ! ?"
# ;005G>/";0
528. Hartling L, Brison RJ, Ardern C, Pickett W. Prognostic value of the Quebec Classification of
Whiplash Associated Orders. Spine 2001; 26: 36-41
29. Khan S, Bannister G, Gargan M, Asopa V, Edwards A. Prognosis following a second whiplash
injury. Injury, Int. J. Care Injured 2000; 31: 249-251
30. Romero I, Gerber C. Levator scanpoloe and rhomboid transfer for paralysis of trapetius. J
Bone Joint Surg 2003 ; 85 :1141-1145
31. Chen PQ, Wang JL, Tsuang YH, Liao TL, Huang PI, Hang YS. The postural stability control
and gait pattern of idiopathic scoliosis adolescents. Clin Biomech 1998; 13 (Suppl 1): 52-58
32. Manzoni D, Miele F. Vestibular mechanism involved in idiopathic scoliosis. Arch Ital Biol 2002;
140: 67-80
33. Sjostrom H, Allum JHJ, Carpenter MG et al. Trunk sway measures of postural stability during
clinical balance tests in patients with chronic whiplash injury symptoms. Spine 2003; 28:
1725-1734
34. Ernst A, Basta D, Todt I, Seidl R O, Scherer H, Clarke A. Management of posttraumatic
vertigo. Otol. Head & Neck Surg 2004 (in press)
35. Nölle D, Todt I, Ernst A. Pathophysiological changes of the central auditory pathway after blunt
trauma of the head. J Neurotrauma 2003; 21: 251-258
36. Seidl RO, Nusser-Müller-Busch R, Ernst A. Management of neurogenic dysphagia. Otol. Head
& Neck Surg 2004 (in press)
37. Freesmeyer WB. Zahnärztliche Funktionstherapie. München, Wien: Carl Hanser, 1993
38. Upledger JE, Vredevoogd JD. Craniosacral therapy. Seattle : Eastland Press, 1983
C	 	 * E"			 
 	 ""  
"	/ 










C	 	 * E"			 
 	 ""  
"	/ 






DD    

  ?	 D D  















/ C	 A  .- + I C*    !-  ! )L* #				 ?) M/
F (





 %     


/ C	 A  .- + I C*    !-  ! )L* #				 ?) M/
F (
 2DDB/ 4 A*2
C	 	 * E"			 
 	 ""  
"	/ 





 >   

   
  





/ C	 A  .- + I C*    !-  ! )L* #				 ?) M/
F (
 2DDB/ 54 A* >B
C	 	 * E"			 
 	 ""  
"	/ 






 G   ?

 




/ C	 A -   #! E* (
	 ! N
.."* #				 ?) M/
F (
 ;00>/ >4 A* 5*5
C	 	 * E"			 
 	 ""  
"	/ 

	 		 F #  ( 	 ! ?"
# ;005G>/";0
20